Characterization of a novel barley protein, HCP1, that interacts with the Brome mosaic virus coat protein.
Brome mosaic virus (BMV) requires the coat protein (CP) not only for encapsidation but also for viral cell-to-cell and long-distance movement in barley plants. This suggests that BMV infection is controlled by interactions of CP with putative host factors as well as with viral components. To identify the host factors that interact with BMV CP, we screened a barley cDNA library containing 2.4 x 10(6) independent clones, using a yeast two-hybrid system. Using full-length and truncated BMV CPs as baits, four candidate cDNA clones were isolated. One of the candidate cDNAs encodes a unique oxidoreductase enzyme, designated HCP1. HCP1 was found predominantly in the soluble fractions after differential centrifugation of BMV-infected and mock-inoculated barley tissues. A two-hybrid binding assay using a series of truncated BMV CPs demonstrated that a C-terminal portion of CP is essential for its interaction with HCP1. Interestingly, experiments with CP mutants bearing single amino acid substitutions at the C-terminus revealed that the capacity for mutant CP-HCP1 binding correlates well with the infectivity of the corresponding mutant viruses in barley. These results indicate that CP-HCP1 binding controls BMV infection of barley, interacting directly with CP, probably in the cell cytoplasm.